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DISCLAIMER

This document was prepared as an account of work sponsored by the United
States Government. While this document is believed to contain correct infor-
mation, neither the United States Government nor any agency thereof, nor the
Regents of the University of California, nor any of their employees, makes any
warranty, express or implied, or assumes any legal responsibility for the accu-
racy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial product, process, or service
by its trade name, trademark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United
States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessar-
ily state or reflect those of the United States Government or any agency thereof
or the Regents of the University of California.
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In this project, we aim to make use of the techniques of applied mathematics
and physics to create a simulation model for a group of cells that is based upon
mechanical principles. With this model, we aim to answer questions about cell
morphology, mechanics, and local interactions that would be difficult to address
otherwise.

Mechanical and physical effects can have a strong influence on the growth
of cells and their behavior, and it is increasingly understood that a cell’s mi-
croenvironment can play an important role in the development of cancer. Both
normal and malignant cells are known to exhibit plasticity, changing their struc-
ture and function in response to a variety of external signals. In some cases,
malignant cells can undergo reversion, taking on a more normal phenotype when
transplanted into healthy milieu.

Computational models provide a powerful tool to understand physical and
biological mechanisms. However, many of the widely used methods, such as
Agent Based Modeling, employ rules that are based upon qualitative behavior.
While these approaches are useful for addressing many biological questions, they
are not easily adapted to model mechanics, such as how much pressure one cell
exerts on its neighbor.

Developing a model to address these questions requires detailed feedback
from experimental data. The images below show three different clusters of
mammary epithelial cells grown in vitro. We employ image analysis to quanti-
tatively compare to our simulation data.
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